Abstract: This paper examines whether the saving decisions of a large sample of workingclass American families around the turn of the twentieth century are consistent with consumption smoothing tendencies in the spirit of the permanent income hypothesis. We develop two econometric models to decompose reported annual incomes from micro-data into expected and unexpected components, then we estimate marginal propensities to save out of each component of income. The two methodologies deliver similar regression estimates and reveal empirical patterns consistent to those reported in other recent research based on quite different contemporary household data. Marginal propensities to save out of unexpected income shocks are large relative to propensities based on expected income movements, though the former lie much below one and the latter much above zero. While these data reject strict parameterizations of the permanent income hypothesis, we nonetheless conclude that families' saving decisions in the historical period look quite "modern." JEL Classification Codes: D91, N31, E21. Keywords: Unemployment risk, permanent income hypothesis, precautionary saving.
Commercial banks, influenced at least in theory by the real bills doctrine, limited themselves to commercial rather than personal loans, while mutual and stock savings banks were less than ubiquitous.
A similar environment of unpredictable incomes and weak formal credit markets exists for low-income households in developing countries today. Nonetheless, a number of recent studies have found that, even without access to formal insurance and credit markets, such households have generally been able to smooth their expenditures in the face of large and frequent income shocks (e.g. , Deaton 1990; Paxson 1992; Townsend 1995) . However, most previous research on how households in developing countries cope with economic risks study families who rely heavily on agricultural production for their earnings and thus face different circumstances than did American industrial workers a hundred years ago. Crop diversification and the maintenance of buffer stocks of commodities were not options open to the non-farm working class in America, on whom we focus in this paper.
Does it follow, therefore, that American working-class families responded to uncertain earnings prospects through different private saving patterns than has been observed among peasant farm households today? Or does it mean that workers found means other than private saving to smooth consumption in the face of volatile and unpredictable incomes? We address these themes using a two-pronged approach. Most of the paper reports on an econometric analysis of the role played by private saving as a potential means for buffering volatile income experiences by working-class families a hundred years ago. A second shorter historical section then analyzes the institutional environment surrounding families of the time to complete the picture. Our historical survey reports on the availability of consumer credit, insurance coverage and pawnbroking services, all of which might be expected to have enhanced the ability of working-class Americans during this period to protect their expenditures from the short-term income disturbances to which they were vulnerable.
The plan of the paper goes as follows. The first section describes the most comprehensive micro-level, primary-source database assembled to date on saving, income and employment covering American workers surveyed during twenty-plus years around the turn of the century. By merging information from thirty cross-section surveys based on nearly identically-worded questionnaires, our database includes information from more than 32,000 working-class families interviewed between 1884 and 1909. In the second section, we describe an econometric methodology, similar to that proposed by Paxson (1992) , for decomposing annual income realizations into predictable and unexpected components for each worker in the sample.
The third and fourth sections contain the primary empirical results of the paper based on two
We discuss these issues in detail below. Our aggregate-level, or time-series, approach, but not our 2 micro-level regression, is appropriate if workers differ in terms of their unobserved tendencies to be employed and to save resources for future uncertain contingencies. Despite the intuitive appeal of such a hypothesis, we uncover no support for the endogeneity it implies in these historical data.
Note, we leave for future research the more ambitious, and necessarily complex, question of whether 3 these micro-level saving data are completely consistent with intertemporal optimization under rational expectations, given the magnitude of income risks apparently facing this sample of American workers. sets of estimated marginal propensities to save out of predictable and unexpected income components.
We first pursue an econometric methodology which exploits variation in unemployment during the previous year at the worker level to identify the marginal propensity to save from unexpected income realizations. This method carries some intuitive appeal, but is subject to fairly standard endogeneity criticisms. Our second econometric approach involves aggregating the micro data up to "groups" of workers, based on shared characteristics, then identifying the marginal propensity to save out of unexpected income realizations from "business cycle" variation in group-average outcomes across time periods. The two disparate empirical methodologies yield generally consistent results and, in particular, econometric estimates from the aggregate-level analysis show no evidence that potential endogeneity is responsible for the micro-level regression results. 2 Both empirical analyses present strong empirical evidence that working-class American households used their own saving to smooth consumption in the face of volatile employment circumstances during the late nineteenth and early twentieth centuries, much as contemporary American and European families, as well as farmers in developing countries appear to do. As almost all recent studies find as well, the regression coefficients for household saving reject strict specifications of the permanent income hypothesis, but seem in line with what one might expect among precautionary or buffer-stock saving behavior. We conclude, therefore, that the broad saving patterns in this unique historical micro-level database fit "modern" intertemporal behavior, in this sense. 3 As mentioned, the fifth section of the paper presents some historical evidence on the availability of financial institutions that would have accomodated consumption smoothing by American workers during this period through means other than their own private saving. We argue that these alternative mechanisms which might have used to complement private saving as a means to buffer household expenditures were in fact quite limited. Finally the paper concludes by briefly summarizing our empirical findings and comparing them with results and conclusions from previous related research.
I. Saving and Income Data from a Series of Worker Surveys
We discuss the dataset in more detail elsewhere (James, Palumbo, and Thomas 1996) , so here we shall 4 be brief.
In fact, we have repeated all of the paper's empirical analysis using only data from Michigan and 5 Kansas. None of our results are affected significantly by focusing exclusively on this subsample.
Our working database excludes the few women surveyed, as well as the few men younger than 15 years 6 of age or older than 75.
None of the surveys separate interest income from labor income, but the former category is unlikely to 7 be a major contributor among workers included in this sample.
State-level bureaus of labor statistics published more than one hundred surveys of wageearning workers during the late nineteenth and early twentieth centuries. The surveys focused on economic conditions facing American workers, employed mostly in the non-farm sector, and the living conditions of their families. Some surveys concentrated on covering workers employed in specific industries (vehicle manufacture; iron production; furniture), actually holding interviews at the workplace (the Michigan model); others polled representative samples of workers across industries by mail (the Kansas model). Although the information collected varied from survey to survey, most followed a common model using similarly worded or identical questions, following the example developed by Carroll D. Wright in Massachusetts, who began surveying workers during the early 1860's. Individual survey responses were invariably published in full, without editorial embellishment or alteration, once accuracy and consistency were checked. Each survey covered a different crosssection of workers; none followed the experiences of individual workers or families across more than one year. It is not possible therefore to construct a true panel from these sources; our database consists of merged independent cross-section surveys. As Table A-1 indicates, the database includes   4 32,150 workers from 8 states interviewed during 22 different years from 1884 through 1909. Note, however, that nearly all (97 percent) of the families in our sample reside in Kansas or Michigan; most surveys used here (71 percent) were conducted during the 1890's. 5 We limit our analysis in this paper to those thirty surveys which report information on income, saving and/or expenditures and days of unemployment during the previous year. Additionally, we know the skill level for each worker, as well as his age, industry, state of residence and the year of the survey. Income in this paper refers to annual family income, combining income from all sources. 6 A few surveys report labor earnings disaggregated by earner (or, at least, separately for primary wageearners and all others in the family), but most do not. The database employs two different measures 7 Note that the surveys clearly asked respondents about the annual flow of saving out of income during 8 the previous year, rather than about their accumulated stocks of assets or net worth. Some of the respondents, naturally, owned their homes. During this period, home mortgages typically involved shortterm contracts in which only interest payments occurred during the loan's duration with a balloon payment of principal due at maturity. Thus, paying down the loan principal at maturity must have accomplished through prior saving and, we have argued (James, Palumbo and Thomas 1996) , our saving measures seem likely to include changes in home equity. Direct savings were recorded by 26,112 families, while savings were calculated as a residual for a 9 further 11,946 families (see Table A -1) .
One survey, covering vehicle workers in Michigan during 1896, recorded three responses to the 10 question "amount saved last year?" -a positive value, "none," and a blank response. Of the 2,787 survey respondents who do not report positive saving (out of 3,776 total observations), 2,576 explicitly answer "none"; only 211 have a blank response.
For consistency, we artificially censored the few observations for which we observe negative values for 11 reported saving. These come from a single Kansas survey in which respondents answered "Did you save or run a deficit last year?" of annual saving. Some households reported last year's saving directly (answering a question like 8 "How much of your income did you save last year?"); others recorded total family expenditures, from which saving may be calculated as the residual from annual income. We designate the first variable 9 as "reported saving," and the second as "calculated saving." We apply all the empirical analyses in the paper to both measures of household saving. Figures 1 and 2 show empirical density and distribution functions for reported and calculated saving based on the pooled cross-section survey data. The figures show clear differences between the two distributions. Surveys that measured saving directly only recorded additional money set aside (positive values for reported saving); otherwise, entries were left blank. After analysis of the data, we concluded that 'no response' generally indicated zero (or negative) saving. Thus, Figure 1 shows 10 some possible effects of left-censoring at zero -a large spike in the distribution function at the censoring point-as well as other smaller spikes at "round" numbers. Calculated saving, on the 11 other hand, takes both positive and negative values. Thus, Figure 2 shows a less skewed distribution of saving, and a smaller spike occurring exactly at zero dollars per year. Appendix A reports a detailed investigation into the differences between the two saving series. Among a subsample of families for whom we observe both reported and calculated saving, the two variables are strongly linearly related. Thus, the divergence between the distributions shown in Figures 1 and 2 turns out to have virtually no consequence for our empirical analyses. As we report below, Tobit equations estimated using reported saving yield nearly identical slope coefficients to OLS regressions based on calculated saving, though the estimated intercepts differ between the specifications. Table 1 presents mean income, mean consumption and the variance of expenditure relative to the variance of income for workers in our dataset who report information on annual saving directly (grouped by age, by skill and by industry). Similar information is shown in Table 2 for those workers who directly report income and expenditures (i.e., for those whose savings have been calculated by us).
Both tables clearly indicate the tendency for variability in family income to exceed variability in expenditure, regardless of classification. In the subsample for which calculated saving is available ( An interesting pattern follows from comparing mean income and consumption between savers and nonsavers within each cell. In virtually every cell of Tables 1 and 2 , savers earn higher incomes than nonsavers, but average consumption levels between the two groups are extremely similar. The few cells in which consumption differences are relatively large all suffer from relatively small cell sizes. Among families in the calculated saving subsample, mean consumption levels differ only by 8 percent between savers and nonsavers, but income levels are about 34 percent greater among savers on average. This striking result suggests that saving might have responded largely to income "surprises" among these families, thereby motivating the empirical strategies to be described next.
II. Estimating Predictable and Unexpected Components of Income from Annual Reported Unemployment
A key implication from theories of household saving based on intertemporal optimization is that marginal propensities to save (mps; or to consume, mpc) differ by composition of income. The empirical strategy for examining saving behavior employed in this paper involves making explicit comparisons of the marginal propensities to save out of predicted and unexpected (transitory) income to discern motives for saving. "Keynesian-saving" families, whose spending simply is a function of current income, ought to have marginal propensities to save that apply equally to all components of annual income. On the other hand, if families are guided by a "certainty equivalence" decision rule (or, according to the "permanent income hypothesis" in Deaton's (1992) terminology), then predictable differences in income levels will not affect observed saving levels, but unexpected income A concise, formal derivation for optimal consumption and saving rules under certainty equivalence, or 12 the permanent income hypothesis, can be found in Pistaferri (1998); Paxson (1992) includes an informal discussion of similar results.
This statement is made somewhat speculatively. We are not aware of regressions based on simulated 13 buffer stock or precautionary saving models (other than some of our own) that specifically highlight theory-based coefficients directly comparable to those we estimate in this paper. In other related work, we have begun to examine these using contemporary model specifications calibrated to describe our historical environment (James, Palumbo and Thomas, 1999 ).
shocks will affect saving decisions dollar-for-dollar. Finally, recent theoretical models based on 12 intertemporal optimization with unpredictable family incomes and "prudence" (a characteristic of household utility; see Carroll, 1997; or Deaton, 1992) or liquidity constraints (Deaton, 1991) A deviation in reported workdays lost from its predicted value, therefore, provides a measure of unexpected income shock realized by each family in our database, in a fashion analogous to that produced by variation in annual rainfall among Paxson's sample of Thai rice farmers.
Our measure of time out of work, which we call "workdays lost", actually measures nonemployment (deviations from full-time employment) over the course of the entire survey year, as reported by each respondent and possibly occurring for a variety of reasons (low-frequency job loss, high-frequency inabilities to find work, accidents, sicknesses, etc.). Column 1 of Table 3 summarizes the distribution of annual workdays lost among different categories of respondents. The average worker missed 37 days of work during the previous year; the median length of time lost being 18 days.
Twenty-five percent of respondents report not missing any work during the previous year; another twenty-five percent report missing more than fifty workdays last year. Clearly, substantial variation
The appendix to the paper includes an algebraic representation of the model described verbally here. to estimate the predictable number of workdays lost for each observation, the regression residual estimates the unexpected shock to employment experienced by each worker during the previous year.
Our specification is quite flexible and, because all the explanatory variables are categorical indicators, the regression effectively defines the predictable number of workdays lost to be the average among all workers of a particular type. We assign workers to types, or cells, defined by four age categories, twenty-one survey groups (state-by-survey year combinations) and twenty-two occupational skill-byindustry categories. The adjusted R of the regression equation for reported workdays lost during 16 2 the survey year on the categorical indicator variables for worker type, which is estimated using all 32,150 observations in the sample, is 0.12. Rather than report all the estimated regression coefficients, which are cumbersome to interpret, column (1) of Table 3 shows average workdays lost during the previous year by some of the categories of worker types. The regression results show some clear differences in average workdays lost among different groups of workers.
The unexpected component of annual workdays lost is defined as each individual survey respondent's deviation in reported workdays lost during the previous year from the average workdays lost among members of his type. The second and third columns of Table 3 show estimated dispersion in unexpected workdays lost during the previous year obtained from this procedure, as measured by the interquartile range by (some of the) worker types. Note that, by construction, unexpected workdays lost must average zero for each worker type. Figure 3 shows the density and distribution .17
functions for unexpected workdays lost realized by workers in our sample estimated according to these procedures.
Having in hand an estimate of unexpected workdays lost, we now must translate that variable into a measure of unexpected income during the previous year for each family in the sample. This involves estimating a regression for annual family income on unexpected workdays lost by its primary wage-earner during the previous year and the same set of explanatory variables used in the workdays lost equation to measure predictable income movements. The income regression, again estimated using the entire sample of 32,150 families, yields an adjusted R equal to 0.43. Then, unexpected annual 2 1 8 family income is calculated as the product of estimated unexpected workdays lost during the previous year and its estimated coefficient from the family income regression (-1.7214 with a t statistic of -78.40). It seems noteworthy that our procedure produces an estimated "price" for the primary wageearner missing a day of work extremely close to the average daily wage directly reported in the surveys, $1.92. Missing workdays experienced by primary wage-earners likely represented an important exposure to economic risk among these families --wages lost by the primary wage-earners do not appear to have been readily made up through additional wages earned by other family members or through other sources of family income.
Predictable family income for each sample household is estimated using the fitted value from the age-, survey-and skill-by-industry indicator variables (and their estimated coefficients) in the family income regression. Column (1) of Table 4 reports average family income, which equals average predicted income by definition, across some of the worker types defined in the regression. Unexpected income for each family is estimated as the product of the regression coefficient -$1.72 and each worker's unexpected workdays lost during the previous year. The distribution of unexpected income
As mentioned in the introduction and detailed below, we also develop and apply a second econometric 19 approach using "group-level" estimates of expected and unexpected income realizations and saving regressions.
Experimentation with various nonlinear functions (income categories; splines; quadratic/cubic terms) 20 did not indicate substantial or significant departures from linearity in these data. Paxson (1992) uses time-series data on regional rainfall to estimate the variance of annual income among her sample of Thai farmers, which she includes in her saving equation (1) . Our cross-section data preclude any such variable from being estimated and included in the regression analysis.
The subscript notation, i(t), is used in the literature to differentiate data like ours, which contains 21 multiple, independent cross-section surveys, from true panel data --repeated observations over time from a fixed cross-section of families (usually denoted by the subscripts "it").
shocks by some of the worker types is summarized in columns (2) and (3) of Table 4 . Finally, the difference between income actually reported by each family in the survey and estimated predicted and unexpected income levels can be computed. Following Paxson (1992) , we call this residual "unexplained annual income."
To summarize our empirical methods to this point, respondents in our sample are assumed to have used average incomes earned by other families "like themselves" --a group defined by their age, state of residence and survey year, as well as their occupational skill and industry classification --to predict their annual incomes. The estimated coefficient on unexpected workdays lost in the family income equation allows us to derive a dollar-measure of unexpected income. These unexpected income shocks, therefore, average zero across all workers of a given type -or within each cell --but vary among the individuals within each cell. We use predictable income differences and unexpected income shocks as regressors in an equation for family saving decisions, as described next.
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III. Explaining Household Saving with Predicted and Unexpected Income Using Micro-Level Variation in Annual Unemployment
We report results in which household saving is taken to be a linear function of the components of realized annual income:
here the subscript, i(t), denotes an observation on family i surveyed during year t and the explanatory variables, respectively, are predicted income, unexpected income and unexplained income components, as estimated according to the methods described in section II. According to a strict certainty 21 We repeatedly estimated all three equations of our empirical model-workdays lost, family income, 22 and saving as a function of expected and unexpected income components -using 200 bootstrap random samples, then constructed standard errors for the saving equation regression coefficients by computing standard deviations across the replicated samples. OLS standard errors are incorrect because of the presence of constructed variables (the three income components) in the saving regression equations.
equivalence, or permanent income, model of intertemporal household allocation, the marginal propensity to save out of predicted income, , should be zero, while the marginal propensity to save 1 out of unexpected income shocks, , should be one. In this section, we describe regressions for the 2 respondent-level survey data; in the subsequent section, we present results based on panel data for grouped observations for reasons to be described below. Tables 5 and 6 present the primary estimation results for several model specifications. Table   5 shows results based on Tobit equations using the left-censored (at zero), reported saving as the dependent variable; Table 6 contains OLS estimates when calculated saving is the dependent variable.
The first column in each table presents the estimated results from the baseline specification; columns (2) through (4) report results from a few of the many alternative model specifications with which we experimented. Tables 5 and 6 The regressions here show that both predictable and unexpected components of annual income influence household annual saving, but not with the same marginal effects. Marginal propensities to save are much larger (almost twice the magnitude) for unexpected movements in annual income than for predictable income changes. This evidence is inconsistent with the notion of most working-class American families a century ago living "hand-to-mouth" (i.e., =0, =0), spending their current 1 2 incomes each year, or even following simple "Keynesian" consumption rules ( = ) . However, at 1 2 the same time neither are the estimates consistent with a strict certainty equivalence model of intertemporal optimization. Predicted income changes explain a substantial proportion of the variation in annual saving levels according to our survey data, which would not be the case under strict a "permanent income" or certainty equivalence hypothesis ( =0, =1). Furthermore, the marginal 1 2 propensity to save out of transitory income is smaller than one, its value under a strict certainty equivalence behavioral model. Since unexplained income is a mixture of permanent and transitory components, its estimated propensity to save should be a combination of those applied to predicted and unexpected shocks to income. In every case, estimates of lie between those of and .
Columns 2 through 4 demonstrate the insensitivity of our basic empirical results to several alternative specifications. The estimates in column 2 come from a specification designed to reduce the influence of the Michigan data relative to those from other states. Given the dominance of Michigan surveys in our pooled dataset, it is important to determine whether our results are driven by unrepresentative behavior of upper mid-western households. Moreover, the implicit weighting scheme imposed by our database is completely arbitrary -it arises not because so many working-class
Americans during this period lived in Michigan, but rather because the Michigan state government chose to allocate the most resources toward gathering information about family saving. To counter any possible bias, we reweighted our original sample to reduce Michigan's influence on the parameter estimates. Accordingly, we construct a new set of survey weights to generate hypothetical coverage of 10,000 respondents in each survey and then reestimate the saving equations by Tobit and OLS. As Tables 5 and 6 show, our basic empirical results are not driven solely by the behavior of Michigan respondents. In fact, column 2 shows slightly "better" results, from the permanent income perspective, among non-Michigan respondents than among Michiganers. In the third column of Tables 5 and 6, we effectively employ a third set of sample weights, by estimating the saving equations using only respondents from Kansas and Michigan, which together provide more than 95 percent of our original sample. As might be expected, this revision does not alter the basic parameter estimates relative to the baseline case.
Parameter estimates are remarkably similar, regardless of whether saving is measured by reported or calculated saving as well as whether the smaller state surveys are given more or less weight. The results from all the specifications reported in Tables 5 and 6 indicate that workers saved a large proportion of transitory income, generally about 50 to 60 percent (point estimates range between 0.4771 and 0.5770). All the estimated propensities to save out of transitory income are much larger than zero, and all are sufficiently precise to reject the hypothesis that they equal one. In every case, the saving propensities out of transitory income ( ) are much larger than those out of permanent 2 income ( ). The latter are much smaller, ranging between .1738 and .3422, but clearly non-zero by 1 Marginal propensities to save were found not to differ among respondents between 25 and 50 years of 23 age and those older than 50 years.
any conventional level of statistical significance. Working-class families at the turn of the century seemed generally to have lived neither "hand-to-mouth" nor, on the other hand, by the dictates of a strict version of the permanent income hypothesis.
To allow for the possibility that longer-term life-cycle factors may also have had an influence on saving other than through permanent and transitory income, we include a quadratic term in age of the household head in the regression equation. The results are shown in the fourth column of Tables 1  2  3 respondents aged less than 25 years compared to older respondents. Among the youngest group of 23 respondents, marginal propensities to save out of expected income were nearly as large as the marginal propensities to save out of unanticipated income. These results were not replicated in regressions based on calculated saving --which raises questions about the robustness of age-specific savings behavior. Second, we explored saving equations in which skill indicators or industry indicators were interacted with income components. These regression specifications, however, did not yield substantially different behaviors among different groups of respondents.
IV. Propensities to Save Estimated from Aggregated Data Using Time-Series Variation in Annual Unemployment
The regressions described so far would produce biased estimates of and if regression 1 2 errors for family saving are correlated with expected and unexpected income components at the respondent level. A potential problem arises because expected and unexpected components of income are variables constructed from regression fitted values, since the surveys do not provide direct
Recall, we calculate unexpected income as the product of the deviation between reported and predicted 24 workdays lost during the previous year and a "price" coefficient ($-1.72 according to our income equation). Expected income is estimated to be the average annual income for all workers in the respondent's group -defined by age-skill-industry-state-year categories.
information on these values. This raises the vexed issue of unobserved heterogeneity. What if, for example, respondents knew more about their own work prospects than we attribute to them and if those who face the worst work prospects differ in their saving propensities systematically from those with the best work opportunities? In that case, our regressions would have incorrectly attributed the impacts of expected and unexpected income levels to family saving decisions.
To be concrete, consider the empirical implications for respondent-level regressions of the following type of unobserved heterogeneity with respect to labor supply and family saving behavior.
Suppose, for simplicity, that two types of workers belong to our historical sample. Type A respondents are hard-working and foresighted -they tend both to work a lot of days during the year and to save relatively large portions of their incomes. On the other hand, Type B respondents are less eager workers and are myopic. Further, suppose all groups of workers (defined as combinations of age, skill, industry, state and year categories in reference to our "workdays lost" and income regressions) contain some respondents of both types. Type A respondents can be expected to report below-(group) average workdays missed during the previous year, while Type B respondents report above-average workdays lost. Additionally, Type A respondents would save more than average, while those of Type B would pull the average down.
Our regression procedure, however, would have estimated identical expected incomes for Type A and B workers who belong to the same age-skill-industry-state-year group, even though the workers themselves in each category expected different incomes, given identical labor demand conditions. We would overestimate expected income among Type B workers and underestimate it among those of Type A. Consequently, our procedures would overestimate unexpected income among Type A workers (the estimates would be too large and positive, on average) and underestimate it among Type B workers (theirs would tend to be "too negative"). Incorrect estimation of expected 24 and unexpected incomes due to unobserved heterogeneity lead respondent-level regressions, such as those reported in Tables 5 and 6 , to underestimate and to overestimate , according to this 1 2 example.
Access to panel data, with multiple observations of lost workdays, income and saving for each respondent, would allow models with individual-specific effects to be estimated as a solution to this potential econometric problem. However, such panel data are unavailable to us, so we instead use a
The group-level regressions specify cell-level, average saving as the dependent variable. Our group-25 level analysis, therefore, focuses on the calculated-saving subsample. Simply averaging the heavily leftcensored reported-saving variable across families is inappropriate. Since the micro-level regressions are so similar using the two different saving measures, we are confident of the robustness of these results based only on calculated saving.
As discussed below, we consider several other group definitions, as well as skill-by-industry.
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Very small cells are dropped to lessen the impact of outlying observations on the group-level results; 27 groups contributing very few annual observations are dropped because intertemporal variation is what will identify the marginal propensity to save out of unexpected income in the group-level regressions. different approach to investigate the empirical relevance of potential endogeneity. Our alternative procedure is based on the recognition that, although each worker in our database contributes only a single observation to the sample, we can construct multiple observations (several years, potentially)
for groups of workers. Then, under the condition that each group contains the same distribution of workers across types, we estimate group-level regressions of saving on expected and unexpected income and compare parameter estimates to those already presented.
Group-level regressions, described in detail next, do not reveal larger estimates of or smaller 1 estimates of . These alternative specifications, therefore, do not support the concern than unobserved 2 heterogeneity with respect to labor supply and saving behavior (of the particular type described above)
generates incorrect inferences from respondent-level regression analysis.
The procedure used to estimate group-level regressions is as follows. For each respondent in our repeated cross-section database for whom we observed calculated saving (N=11,948), we define We use the grouped data to estimate a regression similar to (1), estimating cell-level average saving as a linear function of expected and unexpected (and unexplained) income. Expected income is estimated for the group as the average annual income across all available survey years. Unexpected income for each group during each year is estimated to be the product of unexpected workdays lost for the group each year and the "price" of a lost workday, -$1.72. Unexpected workdays lost is
Here, unexplained income simply equals the difference between average annual income among all 28 workers in the group this year and estimated expected and unexpected incomes. estimated as the difference between the average number of workdays lost among members of the group during the current year and the average number of workdays lost across all available survey years.
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The group-level regressions identify the extent to which annual deviations in family income arising from variations in workdays lost at a yearly frequency explain variation in annual saving decisions at the group level from their group-specific average across all years. Thus, identification of the marginal propensity to save unexpected income realizations comes from variation at the "business cycle" frequency according to this approach, rather than from variation across families as in Section III. The marginal effect of expected income on annual saving levels is estimated from crossgroup variation in average income levels across survey years. If unobserved heterogeneity were an important source of bias in our respondent-level regressions, the group-level regressions ought to yield substantially larger marginal propensities to save out of expected income and smaller marginal effects from unexpected income.
However, as column (1) of Table 7 documents, group-level analysis does not provide such evidence. In fact, the estimated marginal propensity to save out of expected income from the grouplevel analysis, 0.29, is virtually identical to our baseline parameter estimate shown in Table 6 , column 1 ( 0.27). Furthermore, the group-level regression yields a larger point estimate for the marginal propensity to save out of unexpected income shocks (0.71) than the baseline parameter from the respondent-level regression (0.49 from Table 6 , column 1), thereby reinforcing our previous interpretation.
Since we cannot rely on theory to guide our group definitions, we carry out the aggregate-level regression analysis using several alternatives, the results of which appear in the different columns of On the basis of the group-level regressions, we dismiss the hypothesis that differences in attitudes toward work and saving at the individual level (lazy, myopic non-savers vs. hard-working, prudent savers) drive our respondent-level regression results. Rather, we conclude that small marginal propensities to save out of expected income and large propensities to save out of unexpected (shocked)
See also Rotella and Alter (1993, 112) , who note that "we know very little ... about the extent to which 29 families in the nineteenth century could and did participate in capital markets."
income characterize important behavioral patterns guiding saving decisions among working-class American families a hundred years ago.
V. A Historical Survey of the Institutional Environment to Accomodate Consumption Smoothing among American Workers
Many contemporary financial institutions which allow consumers to postpone payment or to borrow against future income were not much in evidence at the end of the nineteenth century. It seems obvious to state that there were no credit cards, no installment plans, and no home equity lines of credit available in the U.S. during the period under study. Nonetheless, we complete our research by including an inquiry into the institutional environment in which working-class families were making saving and other decisions in the face of risky income prospects.
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First, a note about household saving. The primary empirical finding of this paper is that households saved portions of their own income to smooth consumption in the face of uncertain employment prospects. The marginal propensity to save out of transitory income is found to be quite large; our previous work suggests a large average propensity to save out of overall income by workingclass households at the turn of the century --about 7.8 percent of total family income (James, Palumbo and Thomas, 1996) . Much of that saving is likely to taken place outside of formal institutions (such as bank accounts), in the shape of cash held in the home, especially for smaller amounts. Thus, much of the savings used to smooth consumption was internal and informal --spreading income beyond the pay period by adding to, and later dipping into, a domestic fund. Recall that the opportunity cost of holding money during this period was quite low. The thirty years from 1866 to 1896 generally were times of deflation, so the real return to cash balances was positive. Moreover, in a buffer stock model calibrated to developing economies modest cash reserves are optimal and, thus, tend not to be held for very long periods before they are needed to smooth expenditures after a negative income shock (Deaton, 1992, chapter 6; or Deaton, 1990) . Finally, liquidity would have been a very important characteristic for buffer stock savings and, as described below, cash might have looked very attractive relative to other financial instruments available at this time. When added to the spread of building and loan societies in the late nineteenth century, it becomes clear that financial institutions increasingly accommodated working-class savers. At the same time, such formal arrangements were clearly not the major mechanism for smoothing income fluctuations. One piece of evidence that supports such an interpretation was the common requirement that considerable notice be given before monies could be withdrawn from a savings bank--indicating that deposits in formal institutions were more likely to be used for planned purchases, rather than unanticipated shortfalls in income. common route to smoothing consumption than depending on past precautionary or buffer-stock savings. However, in the absence of detailed statistics on the amount of the deficits so financed, such evidence is not conclusive. It may well have been the case that small deficits were financed by running up credit with a local merchant, shopkeeper or landlord, whereas larger deficits were financed out of accumulated assets (liquid or semi-liquid). Informal credit markets, borrowing from family or 34 friends, may have been useful in response to short-term idiosyncratic shocks, such as illnesses or minor accidents, but most likely could not have been relied upon to smooth consumption in the face of large aggregate adverse shocks, such as widespread unemployment, when such requests may well have been overwhelming. Our database, unfortunately, includes no direct information about gift-giving or receiving upon which to draw firm conclusions in this respect.
On the other hand, pawnbroking represents an activity about which more is known. Through a pawnbroker families could liquidate durable goods or mortgage assets to finance current expenditures. The most common currency of the pawnbroker was jewelry (including watches, rings, etc.), with clothing not far behind (other pawned assets included musical instruments and firearms).
The rates charged for borrowing against such assets was considerable--upwards of 1.5 percent per month --but in the absence of other sources of credit, it was frequently employed, albeit not as 35 frequently as in Europe. The average loan was small--$4.14 in mid-1897--although the recorded 36 loans in one inquiry included "$10,000 worth of railroad stock" (Patterson 1899, 274 were short-term--legal arrangements established maximum loan periods at anything from 4 to 12 months, while custom in most cities limited loans to 30 days, although they could be rolled over into a new contract. Much activity was promoted by repeat customers --those who pawned an item on Monday, to retrieve it on Saturday evening in anticipation of celebration (secular or religious), before pawning it again on Monday. One should not, however, overstate the short-term focus of pawning.
The average length of a loan issued by the Collateral Loan Company of Boston, a major pawn agency, was 4.5 months in 1874 and over 3 months in 1897. Although we have only limited information on the motives of pawning, the evidence from Britain suggests that it is most plausible to view it as a response to crises of liquidity, whether originating from unemployment, sickness, or accident (Johnson 1985, 174 ff.). For many working class households, especially those unable to afford regular investment in a mutual savings or building and loan account, physical assets such as jewelry and quality clothing offered both service flows from luxury consumption and a precaution against ill-favor in the future. schemes (of which 21 gave out-of-work benefits, 73 gave weekly sick benefits, 93 gave burial benefits, 58 had life insurance schemes, and 107 gave strike insurance).
The spread of these collective insurance agencies should not be exaggerated. The Michigan organizations canvassed in 1896 employed less than 8 percent of the Michigan non-farm labor force in 1896. To this total ,on the other hand, should be added the non-labor organizations that provided insurance against accident, sickness and other hazards. Thus, the Michigan bureau's report on copper miners in 1888 reported that, "many of the men are members of fraternal organizations... There are no labor unions of any kind among the men, as it is understood that the mining companies are opposed to labor organizing." Our sample of working men indicates that some 27 percent belonged to some kind of benefit society (some workers belonged to more than one) offering sickness, accident, life or burial insurance. Clearly, coverage against death does not constitute precautionary saving in any normal meaning of the phrase, so that we should be careful not to ascribe too much protection from risk to the average worker from this figure. Indeed, the proportion of workers carrying accident insurance among Kansas workers in 1895/6 was only 5.5 per cent, even though 26.4 percent belonged to a benefit society of some kind. Moreover, almost no benefit societies (and very few labor unions) insured workers against unemployment, the major source of instability in earnings. Palumbo (1998) finds for 1890 Maine workers no evidence that membership in benevolent societies affected saving behavior, though labor union dues appear to have offset some personal saving.
Overall, it seems plausible to argue that personal saving in the form of cash holdings and other informal arrangements likely represented the dominant instruments used to smooth consumption against unpredictable shocks to earnings. Borrowing from friends and relatives, running up store credit, letting rents fall into arrears, and, most notably, dipping into accumulated savings at home (under the mattress, or in the jar on the mantelshelf) may well have the most important means to maintain consumption in the wake of sickness or unemployment, especially for the most vulnerable.
The lower paid, unable to build up a nest egg of cash or having already exhausted it, probably were the most likely customers for the pawnbroker --whether on a regular or an occasional basis --and may also have been recipients of such limited private charity as was available in this period to support "the less well-off." Those with more skills and higher (and perhaps more regular) incomes may have been able to take advantage of more formal institutions, via their membership of benefit societies and their maintenance of mutual savings bank accounts. Note however that even for these households, it would have been necessary to utilize informal agencies to smooth consumption, especially given that most benefit societies required a minimum period before benefits could be paid, and that savings banks required notice of withdrawals.
VI. Summary and Conclusions
In this paper we examine the saving behavior of American workers around the turn of the century using a pooled set of independent cross-section workers' surveys. In the spirit of Paxson (1992), we estimate unexpected income directly rather than treating it as a residual, using information on the variability of days lost to estimate shocks to time spent out of work (for reasons of illness and accident, as well as unemployment). These types of shocks would have had minimal direct effects on consumption, but would rather have acted on consumption through unexpected changes in income.
The shocks to income resulting from unexpected days lost thus serve as an explicit measure of unanticipated income realizations. We use this information to estimate marginal propensities to save out of expected and unexpected incomes in a pooled cross-section regression. We show that American workers around the turn of the century, a time before formal government social insurance programs and before most workers had access to formal credit markets, were still on average able to smooth their consumption relative to income. Our econometric evidence consistently shows much larger estimated marginal propensities to save out of unexpected income than out of expected income, in alternative specifications and also allowing for possible unobserved heterogeneity.
Consistent with several other empirical analyses of family saving behavior by Flavin (1991) , Paxson (1992) , Alessie and Lusardi (1997) and Pistaferri (1998) , our evidence rejects the strict permanent income or certainty equivalence (CEQ) model (Deaton 1992; Browning and Lusardi 1996) in which the marginal propensity to save out of expected income is zero and that out of unexpected income shocks is one. and Lusardi (1997) for Dutch families in the mid 1980's. Pistaferri's (1998) analysis of the saving decisions observed among contemporary Italian families yields marginal propensities to save out of permanent movements in income around 0.16 and out of transitory income shocks between about 0.50 and 1.20. Thus, despite differing specific empirical approaches and microdata from quite different economies, all five of these papers support the conclusion that families use saving to smooth consumption expenditures at a relatively high frequency (such as over the business cycle), but also that saving responds more to expected income movements than it "should", where reference is made specifically to behavior from the permanent income hypothesis.
Further work is needed, however, before stronger conclusions about household saving behavior can be reached. For example, none of the papers cited above use data or methods suitable for examining the ability of families to use saving to smooth consumption expenditures over longer time horizons (such as the overall life-cycle) or at frequencies higher than a few years (such as in response to seasonal volatility). The results of all these empirical papers that reject the CEQ model suggest in turn behavior consistent with more modern treatments of household intertemporal optimization which include explicit liquidity constraints (Deaton 1991) , precautionary saving (see Hubbard, Skinner, and Zeldes 1994) , or buffer-stock saving (see Carroll 1997) . As surveyed by Deaton (1992) and Browning and Lusardi (1996) , these models generally imply marginal propensities to save out of expected income that are greater than zero, and marginal propensities to save out of unexpected income shocks that are less than one. Without data on accumulated net worth, or strong a priori information about the income generating process at the family level, it is difficult to distinguish between these three theories in any particular case (see Deaton 1992; Browning and Lusardi 1996) . We leave a more precise investigation into "structural determinants" of saving at the of turn-of-the-century to future research.
From this perspective of contemporary theory, our finding that estimated marginal propensities to save out of expected income movements and unexpected income shocks (taken from the existing literature) seem invariant to the database under study presents a new challenge to researchers. As suggested above, current models of precautionary saving, buffer stock saving, or liquidity constrained behaviors all imply that optimal saving policies should depend on the specific characteristics of the family income process. Thus, if income processes, plausibly, vary across stages of economic development and because of different social insurance policies implemented by different governments, then the marginal propensities to save estimated by others and by us should not be as similar as they appear to be. The current set of similar saving and expenditure regressions generated so far in this branch of the saving literature suggests consideration to these particular empirical patterns in future research.
Finally, the results on savings behavior presented here also have more general implications for our understanding about the motivations for saving among the working-class in the U.S. during the late nineteenth century. In none of three dozen workers' surveys did a majority of households report positive saving during the previous year (James, Palumbo, and Thomas 1996) . On the basis of such cross-sectional evidence, Carter and Sutch (1996) , for example, assert that there were two types of families that populated the working-class at this time -a minority who saved a large portion of their annual incomes consistently and a majority who never saved at all. However, through the lens of contemporary economic theory based on intertemporal optimization in the face of uncertain earnings, there is no reason to assume such bifurcation in underlying saving motives or tendencies at the micro level. In fact, recent analysis reveals that a single model of intertemporal optimization applicable to all families is quite capable of generating the observed heterogeneity in saving outcomes (frequencies and levels) documented in our cross-section survey data. Thus, Deaton's simulations based on bufferstock models in the face of liquidity constraints and income uncertainty (1991; 1992) readily generate patterns of frequent annual dissaving and infrequent, but sometimes substantial, annual saving by rational forward-looking families. Indeed, the ability of modern theories based on intertemporal optimization in the face of income uncertainty to generate heterogeneity in savings and wealth accumulation among families might well be the most important implication (Hubbard, Skinner and Zeldes, 1995; Browning and Lusardi, 1996; Carroll, 1997) . In the absence of contrary evidence, one might well hypothesize a common behavioral model for all working-class families, rather than assuming that heterogeneous outcomes were generated simply by wide differences in tastes or other underlying motives to save and spend. (1) contains baseline regression results based on all 26,114 reported saving observations. (2) contains results based on sample of 26,114 in which all observations have been reweighted such that their sample contributes 10,000 members to the regression. This treatment has the effect of reducing the impact of Michigan surveys on the regression results. (3) contains results based on a sample of 25,525 observations from Kansas and Michigan surveys only. 4) contains results from a specification based on all 26,114 observations of reported saving with "age" and "age-squared" terms included in the regression equation. (1) contains baseline regression results based on all 11,948 observations on calculated saving (reported income minus reported total expenditures). (2) contains results based on sample of 11,948 in which all observations have been reweighted such that their sample contributes 10,000 members to the regression. This treatment has the effect of reducing the impact of Kansas surveys on the regression results. (3) contains results based on a sample of 9,306 observations from Kansas and Michigan surveys only. (4) contains results from a specification based on all 11,948 observations of reported saving with "age" and "age-squared" terms included in the regression equation. 
Appendix B: Algebraic Representation of the Micro-level Econometric Model
This appendix presents the algebraic representation of the micro-level econometric saving model described in Sections II and III. The complete model consists of three regression equations--one for predicting workdays lost (and then for estimating unexpected workdays lost) during the previous year; a second for explaining family income as a function of worker characteristics and unexpected workdays lost; finally, a third for estimating the marginal propensities to save out of predictable differences and unexpected shocks to family income. The regression equations and fitted value definitions permit a simple algebraic representation: be attributed either to the expected or to the unexpected component based on the regression equations.
The three equations of the complete model (A1), (A2) and (A3) are estimated sequentially. First, we estimate equation (1) to obtain coefficient estimates to predict workdays lost for each family and, thus, to allow unexpected workdays lost to be calculated as the residual from (1) . Second, we estimate regression (2) using the first-stage residual to measure unexpected workdays lost in the income equation. We then use the second-stage income coefficients to estimate expected income, unexpected income and unexplained income (the residual from (2)) to estimate the saving regression equation (3) . Bootstrap methods are used to estimate consistently standard errors for the coefficients in the third-stage saving regression. 
